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DETAILED ACTION 

(1) 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966). that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-3, 14, 15-17 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 6,347,862 to Kanno et al. in view of JP 06-320739 to Shimokata et al. 

Regarding applicant claims 1, 14, 15 and 28 , Kanno et al. disclose a liquid discharge head 
incorporating a piezoelectric film-type actuator and a method for its manufacture comprising the 
steps of (Figure 5A; column 7, lines 52 to column 8, line 49): 

(1) Providing an intermediate transfer member; 

(2) Forming a piezoelectric film assembly on the intermediate member; 
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(3) Forming a vibration (oscillating) plate on the piezoelectric film assembly; 

(4) Providing a liquid discharge assembly having compression chambers and ink 
chambers formed therein; 

(5) Bonding the piezoelectric film assembly and vibration plate carried on the 
intermediate transfer member to the liquid discharge assembly; and 

(6) Peeling off the intermediate transfer member from the piezoelectric film assembly. 
Although Kanno et al. do not specifically disclose, as per applicant claims 1 and 15, that 

the vibration (oscillating) plate is preliminarily connected to the liquid discharge assembly 
having compression chambers and ink chambers formed therein in the form of an oscillating 
plate structural member to which the piezoelectric film is bonded and transferred to from the 
intermediate transfer member, it would have been obvious to one of ordinary skill in the art at the 
time of invention to do so motivated by the fact that Shimokata et al, also drawn to methods for 
the manufacture of a liquid discharge head incorporating a piezoelectric film-type actuator, 
disclose that it is an art recognized alternative to bond and transfer the piezoelectric film 3 from a 
intermediate transfer member 1 to a oscillating plate structural member comprising an oscillating 
plate 12 and a liquid discharge assembly having compression chambers and ink chambers 10,11 
formed therein (Figure 8; abstract; paragraphs [0007] to [0017]). 

Regarding applicant claims 2, 3, 16 and 17 , Kanno et al. disclose that the piezoelectric 
film is a PZT film containing lead, zirconium and titanium (Figure 5A; column 6, lines 59-67; 
column 7, line 66 to column 8, line 14) which is patterned prior to transfer (column 8 lines 15- 
21). 

(2) 

Claims 5-10, 12, 13, 19-24, 26 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the references as combined in section (1), above, in view of U.S. Patent Nos. 
6,335,263 ('263) and 6,071,795 ('795), both to Cheung et al. 

Although the references as combined in section (1), above, disclose that the piezoelectric 
film may be bonded and transferred to the oscillating plate structural method through the use of 
adhesive bonding, they do not specifically disclose the bonding methodologies utilized in 
applicants claims 5 and 19 . Although they disclose that the intermediate transfer member, 
comprised of, for example, MgO, may be removed by etching, they do not specifically disclose, 
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as per applicant claims 6-10 and 20-24 , that separation is achieved through the use of laser 
irradiation through the intermediate transfer member side. As such, they are also silent as to the 
formation of a porous layer, as per applicant claims 12, 13, 26 and 27 , between the intermediate 
transfer member and the piezoelectric film. 

Regarding applicant claims 5 and 19 , it would have been obvious to one of ordinary skill 
in the art at the time of invention to substitute the adhesive bonding of Kanno et al. and 
Shimokata et al. with low temperature pressure bonding using a metal bond interface motivated 
by the fact that '263, also drawn to methods for the transfer of a thin semiconductor film from a 
donor substrate to an acceptor substrate, disclose that such a method is effective for achieving a 
bond having low electrical and thermal resistance and also allow the formation of a bonding 
layer that is thinner than the thin film to be transferred such that its properties do not dominate 
those of the transferred thin film (column 3, lines 1 1-49; column 1, lines 36-54). 

Regarding applicant claims 6 and 20 , it would have also been obvious to one of ordinary 
skill in the art at the time of invention to substitute peeling of the intermediate transfer member 
by way of etching, as taught by Kanno et al., through the use of a laser irradiated through the 
intermediate transfer layer, as taught by '263 (column 3, line 55 to column 4, line 8) motivated 
by the fact that '795 discloses that intermediate transfer member removal by etching or via laser 
irradiation are function equivalents for the removal of intermediate transfer substrate (column 5, 
lines 22-43), such as the MgO intermediate transfer substrate material taught by Kanno et al. 
This reference, '795, also discloses that the method is also usable in the formation and transfer of 
PZT films, such as those PZT film utilized to for the piezoelectric films utilized in Kanno et al. 
(column 7, lines 28-45). 

Regarding applicant claims 7, 9, 21 and 23 , both '263 and '795 disclose that the laser 
utilized may comprise an excimer laser at 248 nm with an attenuation of between 20 to 30% in 
the intermediate transfer member ('263 at column 5, lines 48-51 and '795 at column 4, line 54 to 
column 5, line 8). 

Regarding applicant claims 12, 13, 26 and 27 , 6 795 disclose that when a PZT film (such 
as the piezoelectric film utilized by Kanno et al.) is being transferred from the intermediate 
transfer member to the acceptor substrate, the laser irradiation causes the formation of a porous 
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layer between the PZT film and the intermediate transfer member composed of PbO, a metal 
oxide (column 7, lines 28-4). 

Although neither fi 263 nor '795 specifically disclose the type of laser capable of the 
effects set forth in applicant claims 8, 10, 22 and 24 , it would have been obvious to one of 
ordinary skill in the art at the time of invention to utilize an infrared laser in place of the excimer 
laser taught by '263 and '795, motivated by the fact that the skilled artisan would have been 
appreciative of the fact that the particular nature of the laser employed, the lasing media and/or 
physical properties would have been obvious to one having ordinary skill in the art based upon 
considerations of cost, availability, or mode of operation. Typically, selection of the proper laser 
may be achieved in the course of routine experimentation, by reference to standard technical 
literature, or through consultation with industrial or specialty suppliers. 

(3) 

Claims 4 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
references as combined in section (1), above, in further view of U.S. Patent No. 6,013,970 to 
Nishiwaki. 

Kanno et al., as set forth in section (1), above, disclose that the PZT piezoelectric film has 
a thickness of about 3\\m (column 8, lines 1-30). Although they do not specifically disclose the 
degree of surface roughness exhibited by this PZT film, it would have been obvious to one of 
ordinary skill in the art at the time of invention that the PZT films formed by Kanno et al. would 
exhibit such a surface roughness motivated by the fact that Nishiwaki et al., also drawn to 
methods for the formation of epitaxial PZT films for use in the formation of ink-jet fluid heads, 
disclose that piezoelectric PZT film having thicknesses from 1 to 10 |im have a surface 
roughness of no more than ljam (abstract). 

(4) 

Claims 11 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
references as combined in section (2), above, in further view of U.S. Patent No. 6,013,567 to 
Henley et al. 

The references, '263 and '795, as set forth in section (2), above, disclose that the 
intermediate transfer substrate is peeled from the PZT film adhered to the target substrate after 
being irradiated with the laser. Although they do not specifically disclose, as per applicant claims 
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11 and 25 , that the peeling is facilitated by the use of a fluid flux discharged between the 
intermediate transfer member and the PZT film, the skilled artisan would have appreciated the 
applicability of such a delamination methodology to this case motivated by the fact that Henley 
et al., also drawn to methods for the delamination of thin patterned films from a donor substrate 
disclose that a fluid flux imposed upon the interface is an effective and nondestructive way of 
ensuring efficient delamination (abstract; Figure 6B; column 2, lines 1-17; column 6, line 38 to 
column 7, line 50). 

(5) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry A. Lorengo whose telephone number is (703) 306-9172. 
The examiner can normally be reached on Monday through Friday. 8:30 A.M. to 5:00 PJVL 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (703) 308-3853. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 305-7115 for regular 
communications and (703) 872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0661. 




